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(57) Abstract: 

PURPOSE: To obtain the subject new DNA coding for a 
protein of a ligand- bonding region containing a region 
complementary to a cytokinin receptor of a granulocyte 
colony stimulating factor (G-CSF) receptor and giving a 
protein useful e.g. for the treatment of G-CSF-dependent 
diseases. 

CONSTITUTION: This new DNA codes for a protein of a 
ligand-bonding region containing a region complementary 
to a cytokinin receptor of a granulocyte colony 
stimulating factor(G-CSF) receptor having an amino acid 
sequence containing the amino acid sequence of the 
formula and useful e.g. for the production of a G-CSF 
receptor protein useful for the research of diseases 
relating to the mutual action of G-CSF receptor and a 
ligand and the treatment and prevention of 
G-CSF-dependent diseases or abnormalities such as 
leukemia caused by the abnormal proliferation of 
granulocyte. The DNA can be produced from a plasmid 
containing the gene of human G-CSF receptor by treating 
the plasmid with restriction enzymes and cloning by PCR 
method using the N- terminal and C-terminal primer of 



fcUr CTA COG CTG GCA CCC T6C ACC CTC ACT GGA GTT ACC CTG ATC TTC 
let Tel Glv Ua Gly Als Cys TV leu Tkr Cly Vil Tbr Lei He ffar 
15 10 1ft 

TTC CTA CIC CCC ACA ACT CTC CAE ACC TGT GCA CAC ATC GAG ATT TCA 
Lei Leo Lea Pro Arg Ser Leo CJi Ser Cyi Cly Bit lie filn lie Ser 
20 26 30 



ACC CTA CAC ATC CCA TGC ATI CCC TCA TCT CTC CCT GCA TTC TCG ACC 960 
Tor Lett 61b Net Are Cyi He Arg Ser Ser Lei Pro Gly Ph Trp Ser 
305 310 SIS 320 

C0C ICC AOC CCC CCC CTG CAC CTC AGG OCT ACC ATC AAG CCC 1002 
Pr« Tn> Ser Pro Cly Leu GU Lei Aig Pro Tir Net Ly* AH 
3ZS 330 
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try K^g^SfiSS:^- KLTi^iM^Sl 

3 ] Kfi & K*SEM#^ i ©T $ y R#J§r l 

2 2-3 3 4-e*$ixST^ yS£R#J&^*i~ 5 
fc5, W**liE*<Z>DNA 0 

4 ] estdSEM** i <£>r s y 2 

6-3 3 4t?*Stb5T^ y»E5US:'g-*i-5fc^t?& 

5. !J!f*g2fE<£<Z>DNA 0 

5 ] fi»*« 1-4 <^V^ix^^SB*^DN A 

6 ] #ftft:^o*-#-©TillfcB[#S 1 - 

4 ^V^n^i-iS*^DNA^^AyT^5ia^X^ 

" o 

[tt*®7 J gi i |;:lBi©AcCRH*fciiAc I g- 

[«** 8 ] »** 5-7 (^T-ftJ&^ffi*^*^ 

[is** 9 ] s***©»ma"e&s»*« 8 

K&^ft 

[»*« l 0 ] »*Jg 8 * few 9 IB«0>®SME*ft «: 

6, Btt« ^ n ^-(IB? S« ft© y #v K»d«« 

[0 0 0 1 ] 

g*ft(SAT> G-csF$«*W»oafiI^S* 

A, iDNAmt^M^^^- |g-<^-T^ 

[0 0 0 2] «SC3«=in^— pJ*Eg^(G-CS F)J*j4l 
«i»ja©i««[ #f b H S * = -fiMHT-© 1 ft 
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oTV^So fllxJi, G-CSFtt^aciDffirffiJBBJia*© 
(G - C S F ft) I ti« Cfffl L, * 

x.£c G-CS F^ttff^acQWfliH^i: LTO 

«[«ft^^:*s^tS*ffl^4t>*l«SJ^-CV^S e 

10 [0 0 0 3] G-CS F^^fSittMattff^a^mrffi 

Jia^PH^^nT^^oot^bi:. G-CS Fgg*^ 

aft*^#ftft«jtS:*bTV^St#^?>HSo 
5,©]J#yK (oSOG-CSF) tG-CSFggft 

20 G-C S Ff^J; VmM~tZ>Z. t&7Fl$t£tlX\t^Z>&. * 

Mg-cs FS^fti-ttSt-rsWR-epiih-rs r 

[0 0 0 4] t£ot\ *380!f*G-CSFg*ftfc y# 
g^^t^gS^ffi^Itt, G-CSFte#t4© 

ss^aff, win ifieacDiijficos^i-jBH-rs e 

[0 0 0 5] *fc, *»W<?5G-CSFSS#iB^B« 

30 ^ascte:. K7^f^5 y — ttH&m^xo)^*?^ 

Ktt^G-CSF(Z)7^ hSfcteT^^—* h<£> 
*^y— #^>^K14£>G-CS FODT^^^ 

h^/cf^r^^^^ h^^^ y— ^^^"TttBf-u 

G-CS Ft G-CS F§$W^©«(^(7)i($ 

[0 0 0 6] G-CSFti. ^©IfMfi&jfeWffl 

_hfE<£>G-CS F7^7 h*fcfiT^^=f=^ 
MS, -^ttbSlfiL^^S^^t-^V^T, G-CS 

[0 0 0 7] 

^ft^n- Kt^DNAfj;^ n-^y/^^ E#Ij&* 
P^f>^^tltt/^[li7l<^, Cell, 6_i 3 4 1-3 
50 5 0 (1 9 9 0) ; Proc. Natl. Acad. Sci. US 




(3) 



A. 8 7 8702-8706(1 990); WO 9 \/ 
14776(1991^10^3 0^BB)] o 

[0 0 0 8J fi*btt, G - C S F ^^{^(vmm^fH^ 

Lfcr.4:S:«fi 1 bTV^5^S(Cell, ffif», ; Proc. Nat 
1. Acad, Sci. USA. BuH, ; EMBO J. J_0 
2855-2865(199 l))^fMfttlDNA 

<D&&m\*m#>xi&< s fSBS:»fc-r«*toG-csF 
[0009] sprakw:, G-csFg^ftwy^vKifS 

5bLTV^(J. Biol. Chem. 269, 2 24 12- 
22419(1994); 4#ftg¥SS 6 - 1 1 6 2 5 2) G 

WUfcfcfcl;!, ^G-CS FSgfrl^-< 

^, ^r^^*-xatoa*ifv^<o^<oaK^>*Ofa 20 

[0 0 10] 

[0 0 11] I ftl^f fflft y *y Kfe^««5 

jx^^BibTBEfti-efcSo BP*^ S*bliG-CSFS 
^ffc£r:n — Kt5cDNA(ffiiDNA)Sr^n-^y/ 
U ^©S8*IM A / y«««(HT I gfi« 

£Bfr-r), ^^^n^^^-^-^^^l I I fc£ 
£ t &7FL>fc (Cell, ftu£§; Proc. Natl. Acad, Sci. 
USA. Wo 

[0012] CRHg^ifi, ^fy^-p>{^y2- 
7, xy^n^xfy, j^fi^/w^e^, gm-csf 

azan Proc. Natl. Acad. Sci 6934-693 
8{1 9 9 0)] o l^m, G-CSF$fftttr«CR 

[0 0 13] ^<DCRHffi«tt$e>{CT^ y*SeiBflK^ 50 




(iBN y^ s ft j8II&SlPJ^JP:fc tTV^ ^ £ 

[0 0 14] Ig«««\ G-CS Fg^ftWftilt-x 

3,5,6, GM-C S F ©gSgEffcifc if i-JL£>;h,£^ 1 0 

or^y mfr h 5 ffi«-e*ffi-f a y ^ y v^oor 

Hffl^(rtbb^r I g-CRHi:IB&i-)<^*.^6>#|figSix 
6G-CS F^ft:^i/^/Via^J4:^bT. Ua>& 

fc, cRHffl«©*-et)^G-cs FStftJ: 9fi 
0j5*3«fctM 0#R8o ) 

[0015] i^±<D^m^ *mw^&tf& y # v k*s 

^«B«SeStLt, CRH««Sr^tfSfiK, £>5V^ 
tiCRH^tdPtt I gfiB«*t>-^tP (I g-CRH 

<, CRH««tiU:fiIg-CRHS«W^ 

fcfc^te, G-CSF»S^tLT, CRHI 
««aSf*fcfc£ I g-CRHf®I&I^t^»®t 

[0 0 16] G-CSFSf»©Ig-CRHSWj:# 

So U*L4^5)±fB©a*^«J:5 lg-CRH««S: 

[0 0 17] _LlSc7)3lfi^<b, «i^Pi^t5, G- 
C S F §^f*W y # ^ Ki(fr&ffi«fi a «<£> D N A« ^ 




[0 0 18] 

[WB«r#*-rsfc»<z>#»] #3BW#B\ G-CSF 
y # FS^IS, tttCRHWJsiffi g 

- C R Hffiijg£r n— K"t*<5 flWS^ 4:38 Sii" S^fc/c:^ 

[0 0 19] ^ISM^ftfcJ: «9*B££*LfcG-CS Fg 
^f*w I g - crh««©3 #y ^«B««eitfi, 

[0 0 2 0] ^Mttite^f^^ifeSrfflV^rG-C 
H«««eif*fcttl g-CRH«««eStS:«3frrS 

[0 0 2 1] **KOBWJ-!Sv\ 

[0 0 2 2] ;*3ggi§K:*^T\ G-CSF§ffla^ 
aS^Jttfc hSr^tp^«toa>fo«>Si«a«i*iB«OG-c 

sF$*Mi«t5t*iii, te«f(aoti^ 
[0023] g-csf g^ft^ y ^ y ffi^I^l e 

«£f*, G-CSFftfttDrt, G-CSF^U^: 

- C S FSS*^ y ^> K^g«Ort, CRH««S: 

fliric-rsr^/Bigajasr^LTSso, Skiua, cr 
[0024] g-csf y ^/ y Kg^I^I a 

f*3-Kt5DNAi:H G-CSFgt^^ G 

- c s f t ^(^t6ffi«^t^7^ y g£ga 




4#H^8 - 1 4 0 6 7 8 



5!IS:=»— Ki-5DNASrtgi- 0 ^DNAfi, G-CSF 
S:^ffcc£> C R Hffit££r^&> y ^/>- K*S£iB««: 
T*3?>, CRHffii^t I gftttSr^tfy^^Kfe-frfll* 
^^-KtSDNAtr^imMo -tIB<Z>«6 

0*"ife-e» fettfcftS 6 3-Kt5DNA 
Srt>a-&t*So DNAft *@*£DNA, MDNA©V> 

10 [0 0 2 5] G-CSFSf^Ig-CRHM^ 

tt, ^Ay^n^yyi^tW f^y^ffii 

IB^IJ#^l ;t§^c^, Cell 6 1 , 341-350(1 
9 9 0)]*3j;t*fc hl&&m<Dm&m&2 Pr 
oc. Natl. Acad, Sci. USA. 8 7 , 8 7 0 2—8 

7 0 6(1 9 9 0)]^ov^8E*nTS>5 0 v^/i^E^U 

2 3#i^t2^i/^(^^-r^, t%X.<btV0^ 0 * 
W*eB*-T?tt\ ^!>7G-CSF§g^CRHi^J: 
Vlg-CR Hffi^2t/£i~ 6 ffiWiDN A £rffll^ 

30 y^ft^DNAT^ot^ «|OlSf^)7 ^ y 

[0 0 2 6] E5BS-9-ltc:ia*OT5;/i6SB5!ISr3— K 
LTV^ttiDNAtt^7^^ s> KpB L J 1 7 [ffi* 
b, Cell, 6 1 , 341-350(1990)] fcjta^ii 
*tbTV>5 0 ^^7°7^V7KpBL J 1 7(j:FERM 
BP-331 2(*K0 5 Prit2^3 jj 9 0)(Z)TtIg 

40 Escherichia coli K 1 2tfa&>£>A#"Tffi"C#> 

[0 0 2 7] G-CS F§f{$(Z) I g-CRH«^: 

v^G-CS Fggfttli, lSgCO^^-r^T l/frb 

3 o 9Sg^r^^v(cM6§i5^^?gi-(ia^j#-^i (- 

£5i^Tf3:, ^M^2 6#i^y7f^yi 3 3 4#£ 
(Z)T7^y^St5)o l^flifc. b FG-CS Fgt 
fr-CW:, l#l©/^^yR^b3 1 0#|©T7- 
^ (SE^J*-^- 2 -Ctt^tb-pn 2 4 # g ^/w^ * t 
50 3 3 3#gcor^^V{e:tlS-r^)i-M^^^^ £*vr 




l^5o 

[0 0 2 8] CRHl^oV>t(^!>^G-C 
S F§f($T1i, 9 7#@(Of n^?>3 0 9S@(7) 

tt^iXl 2 2#@^Pv'yi 3 3 4#gCDT^:xM 
ffi^-f6) 0 »fchG-CSF5:§*m 98# 
|^n^^3 1 O#B0>T7 = V(K5U«-§-2T? 
Wii^ni 2 lSi^nS/y^bS 3 3#@C9T^ 

[0 0 2 9] L^14^^ % CRHf«j3±i;ig-C 

Ci:oTMt4<, RCRH««*3J;U«Ig-CRH 

9 mmz z z am i # a * y m^te^i^m 

J: 5 J;£>«a>*§SSfcJt I g— C R H^*fc£ 

[0030] CRH<g«fc:o^-ct>, m^mM 
m-?te. i g -cRHS«^w^i gt*^>w^ 

r<z>arf--rs i g^^^^^j^^co^n^T 

i^a#-T5 i g««<z>r s y »iE9il^*"ett, ®£> < 
[0 0 3 1 ] Sfoi^ *«W©3#yKg^i*sejt 

fc5v^^^coftllcotIt?Ltb^^*co x &&£;ft,fcy ;*f>'K 
lig^36^C&Sig1^r £^ a*bvM4«£f* 
«^©B«jiJ:<fc9S*S^, PKv^G — CSFt co|r-^?S 



(5) M?8- 1 4 0 6 7 8 

«U G-CSFtG-CSFg**(03e-&S:ia*i-S» 

[0 0 3 2] 38S<Ofc»Wt BW^SrBt^b-rSD 
g^{£-ete- 2 5#@coy l#B<7)i? V 

y t F$S*tii -2 3«@coy^ 

^V^fe- lH : Bcon^^^(iB^iJ#^2T-l#Bco 
y ^tf-^xj^fe 2 3f @con^yy|^st5)T^ 

4»j§s * life <?5 s e v ^^-/i-sa^j fcfflv^^t* 

[0 0 3 3] ^60G-CS Fg$*©!l ^VKJig'&ffi 
tt. Win I g-CRH^^*5J:t>*CRH^^69|ieK^ 
20 3-KtSDNA»M, IMJ6^±^LTM^ 

^&5$E£^fWS!>*< A^Ts (Nuclear Polyhedrosis 
virus : N P V) <£>3RJ&S^ S *H f>^t^ 9 . Autographa 
Californica N P V (AcN P V) t JBombyx moriN 
PV(BmNPV)(0 2ag^&5o SitUii, ®* 
S^lfflfi^fflV^TAcN P V (Dm&teMJ& S podoptera 
frugiperda (S . f. jftDJI&K V M3: Trichoplusia ni 
30 (TNffljgS)£r, SfeBmNPV©!^ ^JIS JBombyx 
mori N(BmN»Ua)*:fflV^S 0 Wi'***-* $4 

^ — &^£p^ff»C^^*S:§Jt)fflb, r;ix£rA 

[0 0 3 4] W:j&CD£?fc, ^i^^^tltttl g 
-CRHt^Mtli, pAcYMl, CRHffi^ 
^mT-t^, p V L 1 3 9 3 S:fflV^TV^S^^ SffilO^^ 

[0035] »cv^■T?BWi:-rs5*e^■S^teffi:^<^^— * 
50 o^fls^n^e— ^)T8lc^l*A"t"So ^v^Tr:(7)B 




ALTgtL, SAjftflaf-e, *MSrtDNA*§*;iSr*3 
»^ft*»IJi&^ C0DNAC0^A(-*5V^r t> % ig-c 

aP[>^/^yyADNAHoV^|), I g-CRH® 
«<7)«Stli»tI^^ a p 9^ y y A D N A, c 
RHlWST1«^/^DNAtfcl./^an3f 

[0 0 3 6] S p 

3 Q *WjBH»t?«, AcNPV^^-*^fflv\ s. 
f. »Ifla^J:9fi*^^^a-i3^^/v^S:^r, £b 

«r WiilS^SixS fc^-Cttftv\ V^^E5*J*3 it/ 

y KS^iai^^- k-t s stents #y * ? 

— if^-f ^y r^i/a ySOTPCRWt) 
5^:*BSrfflv^-c^ael*fPffii^:BabT^^ /&S(Mani 

atisbd 9 8 2), Molecular Cloning: A Labor 
atory Manual, Cold Spring Harbor Laborato 
ry)ft^S^^<^^Si-Pai^tbTV>^ 0 

Summers^ Smith (1 9 8 7), A manual of m 
ethods for baculovirus vectors and insect ce 
11 culture procedures. , Texas Agricultural 
Experiment Station Bulletin No. 1 5 5 5,T 
exas A&M Unieversity] VMiDiu P3 ( 1 9 8 

9), nmm^ 7m, 146-151 n^^co^m^ 

[0 0 3 7] »*^S^^^o9>f/^S:«SfeSii:fc« 
^SWBaStt^*P<30 S f — 9 0 0 1 IS FMi&i&(G I BC 

7i^^nvN/77^-, ^;V«i8HPLCWt5r 
£ K <fc 9 #E«*fc G - C S F g^ftW y # V K*S£*ffi« * 

( J . B iol. Chem. 2 6 5 , 14008-14015 
(1 9 9 0))<Dm£\Z-& D^t5^t^ffl*5o #<b 

[0 0 3 8] T^-f — 7"^ — ^9^^>f^ritfcS^M*G- 
C S F g^^CT) y # ^ K^fg-ti^SO/E^ffl v ^ s ^SWW 
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fiB«»^>G-csF^BIbTtt, ^y ^ir— J: 9 

*S?!c ( J . B iol. Chem. 2 6 5 , 14008-140 
1 5 (1 9 9 0)]\Z.mmt5lTbttW;X*mm£ftfri><Dh 

[0 0 3 9] 

immm 

mmmi effi^^-pAdg-cRH^^v^K 

10 AcNPV^ft^w^f^^- K-r5ffl5#Sr&tr 
i|fc{5y<^ pAcYMl (*£?#£>, J- Gen. Virol. 
(1 9 8 7), 6 8, 1233-125 0) ^^fl^Ta^e 

<£*T. Ig-CRH««i:»t)S:3-KnDNASr 

}f A"t~£ 0 

[0 0 4 0] ^^!>^G-C S F^S^T 
K5!IBI*£>, Cell, 6 1, 341-350(199 
0)]£r£t^ *?SW^) I g-C RHf ttlfiJlSra - K 
f^DNA^ K5U#-S§-1<Z>> G-CS FStf^2 6 
20 Sv":*^ 3 3 4#T^ — yfea- KtSSfif 

tU 12f+b;fc 0 wCO I g— C RH^^^^S.f^^oV^ 

T, fg^^flSilSJt^i-^S^S.t Ig-CR 
H««S: 3 - Kt 5 D N AORK^B tt fi, * hfc&s 

J'Attmz-Xifc'tZ 1& is fab 2 5#ir y 

j*3KyTAA»^tl^o fDNAiit^, 
^^-pAcYMl^At^f^, * btt<DTSfM%iW 
*5«tt/C*iB{IOS:jgSU *<^5ifi«S5i-*JIS«*BamH 
30 I K»ffitfir3&s^$*b5 <t 5 ^X5fc£*VCV^5 0 

[0 0 4 1] JhfiaDNAWf>t^SI»©i8«!i-ttPCRS: 

^|J$^ 4 J £|2*0>4ttSiE?!l & & N - 7 ^ — 

f±^3 8 0BlDNA^«ffl^tlI«o #CV^ 

7>f*7-pBL J 1 7DNA(lng) x 1 0 xRftMWsW 
1 0 vU #0. 2 5mM<7>dATP. dTTP, dGTP. 
dCTPM^ TaqDNA^U p« if 0. 5 m l^rJPX. 

40 tt^Mioo/zl^t^o irr*ioxK)SlI 

dATP, dTTP, dGTP, dCTP, TaqDNA 
tfV * 7— ifte^ffi^<OGeneAmp<£>^ y h(Dh<D&1£. 
fflb^c 0 r^S^JSSrDNA-^— v/V1^>f — ®* 
P J 2 0 0 0,tiSit)l^^hU 9 4t, iftmm%± 
Ml 3 7t2»B7^y^; 7 2°C, 3 ^MRiS^f* 

»i^DNABffl-S:^t5o Se>{-, -hlSPCRSiS^ 

NA^^ftUg^, 0. lMAfiWlOmMtftv 
50 ^i/^^^t?5 OmMF y^±S^*l»jM(pH7. 5) 




5 0 vlAXfUmmmBamH I eig)5ifitftl:3 
7 Wl y^ra^ h LtDNASriHfttSo - 

1 %T^/t2— *?) 1 kbptfV^ 

K«r-gJ9fflU ^Wjy^-O 1 (SiBiS)^Atb. -8 
5 5)-PrB«feLfc^ 3 7trC5#[H>f is**.'* 
- h LTgt<??i-§o -tb^r 5 0 0 0 Hfe"? 1 0 ^HUis^ 

ffi-To IK^T, ±fEDNA»Jt&tete'<^*--pAc Y 
M- 1 ©BamHSBffi^lf Ai"5o 

[0 0 4 2] ^frtfrtU*, *5l MgOpAc YM1 DN 
A^5 0mMASWl OmM^k-^^^^ASr^tf 1 
OmM h y *4ttfiftttWffi(pH7. 5) 5 0 //U^gfifU £ 

;^Wiaot@Wt«DNA»rfi-»!)fflto 

r^^SmM^ft^^V^A^'g-tpO. lMhy*4£K 
«WJK(pH8. 0) 5 0 Mli-SS#FUT, £b\^3miL<D 

if, E.coliC7 5;^iB3fi)3:JHI*.T3 7t;T10|P^ 
>-3r^- «9> DNA^)5'MU g 

W^t^DNA^!? W^o l%T^n^y;Wt^ 
tll^^tt^^V^(Z)DNA|fr)i'[^^t6^yK^ 
3J9fcHU ^/^^^-oi(£gil)iati, -sot: 
tl 5#M*I£L*:«. 3 7°CT*5^K^*^-<~f 

LTiift^o o o oigtet?i o^raa^b 

y — /i-it» J: o f)IWtt5D NAiit^t 

[0 0 4 3] Jttv^r*tS:Ji"t?W»L,fcDNABf>H*i:ffi 
I^U lmM^EDTA^lOmMFy^MW 
(pH7. 4)e0it4 ^lir-r^o rMl 6/zl^A« 
(DNA7^^->3^5/ h;3£Mit)Xr/4 /ilOBfiS 
(DNA7>f^3y^s'h;Sfijg)tI^U 16 
tTSO^fflKlS^So ^Ml0 0/il^ 

T^if^fAl, fefi^^-pAdg-CRH^ 

1K1 2ft/pAc I g-CRHteilS^X^ftflfK£lft 

?11^8P; : F E RM P - 1 4 6 1 8 ) 

[0 04 4] I1M2 kWkxM^A As* Ac I g-CR 

^WU ^Wfhtlfcy*?^^ v KpAcIg-CRH D 
NA£Vm$l:^<*~v$4^*&fcf&'t&o - 
(D~f7* ^ y KDNAS:Sf4lAcNPV DNAti 

*>t2i, i&ft^/w^^- y ^»«tiRfe-esA*iwia^»A 




3$H^8 - 1 4 0 6 7 8 



^^D^WAcNPV(7)DNA 1 /ig[AcNPV(i 
M. D. Summers (Depatrment of Entomology, Te 
xas Agricultural Experiment S tation and Tex 
as A&M University College Station, Texa 
s, 77843-2475)<fc9 A^^T^fe 9 , ^<OD 
NAOftfflfiiirHO^ifedlRE^Vol 7, Nol 3, 
146-151, 1 9 8 9)i£j;5] ^pAc I g-CRH 
10 DNA2 5 //g(^t-fe->9AflBft^Iiaife-C2|Hl»KL 

iW(pH7. 0 5)4>T% ttm^^o s*«n 

IS S podoptera frugiperda 9 (American Type Cul 
ture Collection, 1 2 3 0 1, Parklawn Drive, 
Rockvlle, MD 20852-1776 J; 9 A^RffiB* 
J^TS. f. 9. fcPfrfOSrl 0%^JI&Jfcjkfi»&^tf^l' 
— ^J&flfi(^f^='tfc)-e»*bfct^(*?Il~l. 5X10 
6 fi/2ml)£r3 5mm60*fflJ!ai&*ffl^-Y — ^(^r/^^^ 
tt3 00 1) CAtit 1 «FBa»B U SNBJ!aS:»* tT^ 

20 < 0 #cv^ r^»±?S^ft^K^ JtfE<^DNA£t 

ml^X.T2 6. S'CTM BRHJ#*1-5 0 #£;ftfci&*JR 
Jctt\ ff^AcNPVJJUn^TaWiri-SJfilft^^ 
dr^n »>>f ;I/^Ac I g-CRH^^tlt(/^ 0 
[0 0 4 5] r(7?»*iiS^feAcIg-CRHS:ffil9a-f* 

W^i^rfcS. f. 9«(10 6 fi/3 5nunVt-^)^i| 

30 lmlS:*P*.5 0 »1^IH»H«. «*ffiS:fe^flO, 1 

%Ttfv —^Mm [ 3 %T # n — * «gjtt^>— ^ — ^ 
Ti3n — -x, • ^i»v— tt) £ 1 0%^I&i£iMf£: 

lmlS^-T^o Ttf*—X<D@fc&, lmlOl 

6.5ttM0ffl, fti&U ^^^ — ^Sr^C* 

s> h^^^-er^f^— ;*^<b-rv>_htt\ imi^io% 

^tt^tbl 0 Offf^fe 1 0 0 0fflFS*fC*RLT, 
*<^>0. 2ml^±mtmm^mX-S. f. 9^i-fig 

«t^t)0«^a/^an 9^/^Ac I g-CR 
50 Htfc^ 0 




[0 0 4 6] HflsW3 Ac I g- C RHSrffl^fc I g - 

M^f£^/W*Ac I g— C RH£rTN&fflJl&( I nvitrog 
en ; H I GH F I V E T, C E L L S ) * S f- 9 0 0 I 
I S FMigifi(G I BCOtt)t2 2 5-cm 2 7 9*^ 
(CoastaiO^/B^T^y^/i^ny h £-ei#?® £~tt/cf£, 
I^J&T-l 0ffi(C#3R«, 2 7°Ctl 01§*i-§ o Ztl 
^aftiS!?>f^Ac I g-CRHSrSSJDLT(MO I 
1-10)1 St-CQ BIHi»*Lr««««:li|iRU 

[0 0 4 7] Jttl 1 ?^ I g-CRH^M«M, 

v hm*tftm <&±fc¥mmmmm 1 0 

fi. Hftf RA) ft if i:is«§ nfc^fetff 5 - 

f±1^5o r:W>ft7JX K*t<Z>*y h(Immun-Bl 
ot, Goat Anti— Rabbit I gG (H+ L) Alkaline 
Phosphatase Conjugate) ^r^ffl LT*5 ^ , *IWfc 

S D S - P AG E 1 0 m 1) Sr*»S t 

cher & Schchuellf±; B A8 5)^fef££iir5 0 
y^l/y|j;fiG-CS Fg^CRHftfls^MlM; 

F !) ^ftfSiSp h 7. 5 *-c>f y^a^-^a yft, £ 

fet-Sl^f-^rl gG(H+L)-7;^y^77^-f 
LTI g-CRH^tHt^o 

[0 0 4 8] ^COS&JH:, ^J4 5 3r V # tV h ^{Zttfo-fZ) 

fill;: ig-CRH^y WtftttiSti, £*US3£AL 
<fc!9:*:£v\> ^tifJ4S$ti^ig-CRH«W 

5^n^ hy^y Km^L, ^140-4 

£ £ t SrKffttS t <Z>-CS>5 0 
[0 0 4 9] ggtBgt|4 G-C S Ff§*(7) Ig-CR 

L/cG -C S F-T:?^— tV — jJ^J^fn^ hP?? 
^^»glU*§ 0 G-CSF-77^X7^f^7^ 
^n-r h^5^>r— tS*b[ J- Biol, c 
hem. , 2 6 5 , 14008-14015] {£t£ofc 0 ft ft: 
KH;if3\ 1 OmgCOfc hG-CSF(^yyt^;l/|±J: 
9tt^)£r0. 5M*itt«r£tpO. IMMAithP *? 
^Mtflffi (pH8.0) 4^0. 4 gc^AF-Tresyl- 
Toyopearl^/VUv^C hy— ) ifi^U ft**»*S:*?J 



(8) M?8-1 4 0 6 7 8 

14 

8M£J$Lfc:&, Riy;n/v?yii0. 5M-ft*«r&tf 0. l 
MHl7(Wf»(pH8. 0)T?Sfo^3«FW. 

tt-TSo p b s y ^B6««fft^a**bk-ri5fc* 

[0 0 5 0] Hflt, MWiffl 3 "CSlSi bfc Ac I g— C RH 
— #7^(1 X 5cm)tC^p-r«5 0 jJSJPg, PBSU 

10 mo h y xvisttfc^^^fpt^o m^^n&o. 

2 MtftJt Sr^tp 2 0 mM y >-fiW* h y £ jUjfgffir^T^W 
ftLfcy/HtiaHP LCW17. 6mmX 60cra; TSK 
GEL G3 0 0 0 SWHPLC^77^ 

tiSDS-PAGET1i4 5 kDa^^- tfV^y K t ft 
g-CRHfiB«<^—*fls:t#x.ejix5o *fcN*«STS 

20 — Gly-His— I le- S er- Pro- Pro-T\ ^tU2*§ 
*e>[Cell, mfS]O^Lfc I g-CRHS«©N*iB 

5kDat°— ^^)flfi,(r:^0(7>/hSftt? > — ^dS4 5kDa£ 2 
0 0- 2 5 0kDa^{ig(^a$tt5^ x rtbbfeSD 
S-PAGE-C«¥-©4 5kDa/^y KSr*U 
^^PiyFT^^^H^, Ig-CRH«I6 
Hco^4ft:(4 5kDa) tB3S#:(2 0 0-2 5 0kDa)~e 
fc§^#^^^o 0. 2mg~0. 5mg/lT* 

30 [0 0 5 1] Sift5 Ig-CRHfi«^ffittiH£ 
MSlg-CR Hfi«l61( 8 5 kDa) Offiffi»jA&£rfT 
ftofc 0 i&149J^«. ffi*&[J. Biol. Chem., 2 6 
A, 14008-14015 (1 99 0 ) ] iJlSEtt $ tbT V n 
5***^— K^* s> hffi^T^^iE^PX-TfTft 
ofe 0 B|J*>, 50j«lOPBSttIg-CRHi«Sa 
H\ 12.5,25,50,100,250,500,100 
OpM, §Ig© 125 I -G-CS F (T AS^Mfck 1 

0 %^l&iSl4Li£> 0. l%ft^^(CHAPS,3- 
[(3 — chol ami dopropyl) dime thy lammonio] — 1 — propan 

40 esulfonic acid ; R—v^tfc) SrJH^ S £>fc5 OO/i 

M^anttG - c s F <7>#4T*3«J;tJ ? *fiF^ET'e^>SlSS3? 
SrWSiU i«9 O^IBRliBS^rSo ^PBSf 

1 00/igi^7-/P^y >-£^frfiSi£l 5 0 /x lSriP 
^1, $^i^PBSf^3 0%(w/v)^yxf yy^yn 
-/V6 0 0 0 ^WS2 0 0 // l^JBx.5o m£rO 

3 o ^ra^r y^ a^<- V a y LfcS, 1 200 OH] 
te. 3 0^I^LT, Ig-CRH'G-CSFS^ 
ft:^a:®^^:5o ^tt, it** i-^a^tb5 12S I -G 
- C S F O^Mtg^ 7 ~ * 5^ - ^ Ktt» =» 
50 ^9)^*9^ h-T£ 0 *OJS*Sria2^i-o 



(9) 



15 

I g-CRHS«©y tf^ KJS^iSf4dS-JH4S: 
*U H*g*Stttt»l 0 OpM<0»«^«;lE«£« 
tttt#5l2. 5nMO«PHt3e*S:*Ufco £<Z>i«Jl££*tt 

[0 0 5 2] ggjfcflil6 I g-CRH^«<7)^fift:{L 

i g- c r Hmmm&n<v^mmkt&&mmirz>frtb 

^Si@HPLCi^J;§ Ig~CRH- G-CSF 
*^ff(0^c#S<©#WfS:fT*ofc e Sf Ig-CRHS 
®tG-CSF^0. 2 M^&^r'a 2 OmMU :/g£^ b 
y <? ^WffiWi^T* 1 : 1 0, 1:1, 1:0. 5, 1:0.1, 
1 : 0 <D*r/VVcXM& L(Ig-CR Hi«^Mfj; 1 . 6 
/iMC@®, 8 0 ju lOig^ft)^ LtyMigT S 
/lsG 3 0 0 0 S WH PLC Lt^ffi Lfe G 3£*£r 

mSl^-To Mfab, 1 : 1 (Dmik(D&ffe, 2 0 0-2 

it 1 : 1 0<7>B#fc-¥r<^(feg^tofe?fcl/\ 1:0. 
5, 1:0. l^fi, 9 5kDa(£teB^fc«^*ttj&ttl 

^tufeo JK±<^iis*tt, y#yK-efc5G-csF©s 

]WT*-&fct LTCO i g-CRHW^ift:ftL,fct 
[0 0 5 3] iil7 Efi^^-pAcCRH^^ 

^ ^ wmm 

AcN PV^»# «§: =i - K-f-SW^Sr-g-tf 

fefi^^^-pV L 1 3 9 3 ( I nvitrogen|±) e^^^fr^ 
n^e— <z>T^i-G- C S FSg*(7)CRH y K 
Jg^««(£iT, CRH««i:ll8t)*a-Kt5DNA 
£rJfAl-£ 0 SAiHBIia-eCRH^Sr^Sa-t-SDNAi 

7^V7FpBOSAIg(S^EMBO. J. fff») 

J:9«Si^PCRi£|:j:ot#5rJ:*ai*5o 
0, ^(Dy*?^^ y K^G-CS FSgft(-^lSt^ 
DNAlriifc K#J#^l<Z>G-CSFS*flc<Z>I g- 
CRHlWt% 30S|(DW^8^?)109S 

cas#A£*i/r^5 0 0*19 Igffi^co^gp^^^L 
fete*, v^/vib^J^v>t. ler^y^E^-. 

fie o T*3e» « T^-T C R Hfitt SrSSSW- S D N A 0r 

[0054] 0^9 ia^ijs^- 5 KiE*<z>K5U-m. 1 # 
B<z>^;*-— ^a>£> 2 9#gC0-f yp-f ->*-e«2 6# 

m&m&i<oy$smfiffiikmz*vh*). 30s 

<dt 7~is\zm&wffl\*wfflm^x co 1 1 osgco^y 
^e>3 3 4*Bcor9— ^ti^CT&So ia^J#^i 

i-3ott£ 2 6iB^^r^^ SS?B*#5T?fi*t:y 



ftMW-S ~ 1 4 0 6 7 8 
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f*, I gffi^f-#£Et~6 4 ocot/^^-f y^ScO ? *> 3 

tDisXTJlsk LTCRHiWftf^^f^ ^ 

C*«B^tt, fie^^»ilS=i KVTAA^sf+JPStbT 
V^ G iDNAlrfr^, ^^-pVL 1 3 9 3 A 

10 U *(OffiSlf|5^N*«»fflS^tt»JfiS»*BaniH I , 

[0 0 5 5] ±1BD N A»rit^^OiS^fi P C R ^ 
^ofe 0 AflcW^tt, £i\ *ix^*iJBW##6ftt«B 

fi^)3 8 0 BSDNAMWV^ilt^o BB«I# 

&>i;i, 1 7#i^t»i 9#B<z>i££teAGA<^ie^Jfc:>fe 

20 oTl^o *V^-T? N 2 //MCON-^iS^^-f ^ — , 2// 
McDC-^ffiy 0 ^^-^— , p BOS A I g DNA(ln 
g), 10XgSl«10/zl, #0.2 5mM^dAT 
dTTP, dGTP, dCTP^E TaqD N A/K V 
*9—&0. 5/zl»X.Tf^i^l 00/il^t 
5 0 ^rtlOX^UlfS, dATP, dTTP, dG 
TP, dCTP, TaqDNA/Ky * "7— if fi^jgig^Ge 
neAmp^^r^/ hCD^O^r^fflLfeo -©Slfi^DNA 
f-v/I/W^7-(aSPJ 20 0 0, SiB3g)fc:1?s/ 
FU 9 4^, 1 ^WM; 3 7°C2^r^U y 

30 ?\ 7 2°C, 3^reSU;oi^-<^^^ p t2^AT2 5 W\R 

xvmm-tZo awt-rsDNAWf^Ji 

[0 0 5 6] *^ffi^J#-^- 8 S.ViB?rj*-g- 9 i^mmco^ 

-r— ^9 p BOS A I g&T^^w- hk 
LTI^«^PCRRlSS:fTV\ B^ir-r^DNA»f>T*C0 
C*MJ?rMt5o E«l*^8fctt2 6#BtfS-fcy V 
40 iil*5J:5fc, ^1 OmSfrbMl l#@cr>IB?IJt*TC 
Ti4otl^ 0 *i^N*S#JDNA^C*igftljDNA 

A, C*ffiy°^-f ^r— i: LTSS^IJ#^9CODNA^0X. 

Tt> 5-*PCRSiS^fTV^»M-r^o 

[0 0 5 7] -^c^fSMDNAcO^^^Jl jug^r> 0.1M 
AJfrRIM OmMift-ffc-r^V^iNSr^tPS OmM h y ^ 
«»«»JR(pH 7. 5)5 0// lX^WJfiB»*BamH I 
fiifi) 5*ffiiXb a I (SiBJfi) 5»fti*l:3 7W 

50 m^y^y—^mRx^^^y—^ttmi^fcm, i%r 




§J9ttlU ^/^^^-OlSIiDCA^ -80t 

Lti»t^ 0 rixSrs o o oEite-ei o^raiS'Ob 

"To $cV>T. ±fEDNAW>r£tete^*~pVL 1 3 
9 3 CDBamH I S|4, X b a I SPffifcjfA^So 
[0 0 5 8] ^ffctfjfcttU *?j 1 ju g<£>p V L 1 3 9 3 D 
NA3:5 OmM^jftJUM 0 mMjfift^ ^ V £ ^ SrcS'tr 10 

i omMhy ^mmmmm(pH7 . 5) 5 0 /zimswu 

$ fe^*ix^ix5*flr<Z>tt»»*BamH I (Sfiifi>*5j; 
OTb a I Sfiag) 3 7WlftW>f 

h-^s- tic: J; 9, SP^fcDNASrifttSo #c 
rtu£r l %T#n — ^y/^S^ibi-^ttT^:^ 

^-oi (SiBaS) (an, - 8 o °ct* i 5 ftWMffi b 

3 7°C^5^W f LTa»t^c - 

*x£:5 0 0 OErtbtl O^lis^LT, *<Z>»8K«:[I]JK 
t^c x y -/vms^^ / -^Wt- i o t 20 

jttt^fcattt-rsDNAief^srSioa-ro 

[0 0 5 9] JggV^rrtuSri-ePKbfeDNABf^tiS 
lmM©EDTA^l 0 mM h V *i£RfSWiR 
(pH7.4)^MT4/ i lit§ 0 rMl6/zl^Al 
(DNA7^^>3^3/ H^ffiig)&tM /zl<Z>BiR 
(DNA^^^a^yhiSfiDta^U 16 
°CT*3 0MKlS^^5 o rhS:10 0/i 1© 

o#ra. s bfc 4 2^-^ 2 »m>r y hta r t 

^li^Al, ^S^^-pAcCRH/7^^ 30 

1 2*/pAcCRHttiiK«X3Kft«RS^X^X*a 
«W3Sliffi-*feSnTVNS(Sf£0:¥*6¥l 1^8 
0;gf6#-^-:FERM P — 1 4 6 17) 
[0 0 6 0] Hfl£ffi]8 9 /^AcCRH© 

HlMl t?» ibtWc^^ y KpAc I g-CRH D 
NA j; MlM^^r^ n >>Y/^^Mt5o BP*>. - 
<D^f9X^ -/ KDNA?r$SSAcN PV^yADNA 
"C*>5^^rai3=r— /l^K(Invitrogentt)i:it)(^, y 40 

7^V^KpAcCRH DNAl/igt^iP=f-^K 
D N A ( I nvitrogentfc) 1 0 Qn^MMi^X 10// lf^P 
SE*fe, 4 /zlcO^STki: y ^^^^^-^(BRLtt) 4 //I 
Sra^Lfct^8//li^Li*oj5SJpLTl 5 5>BB^a 

[0 0 6 1] ftfe^, M^^gJia S podoptera frugiperda 
9 (American Type Culture Collection, 1 2 
3 0 1, Parklawn Drive, Rockville, MD 2 
0 8 5 2 • 1 7 7 6J; >9 A^KTiB, KTS. f. 9. t 50 




WBB^PS - 1 4 0 6 7 8 
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tt)t?i&*Ufct>^(»l — 1. 5X1 0 6 ffi/2ml)£3 
5mm<^^i#*/f^^ — W^7/^^*±3 0 0 1 ) M A 
tl/T 10#Rg#gU LT*5< 0 »C^"C, ^ 

mlJn;iT2 6. 5^TM B[ffl*&4£"?*£o »k*x;fci&*?R 
f-f^ »M AcN P VMi 1 1 « ^ 1 5MiS^ 

[0 0 6 2] £ Ac I g-CRHa9tfit 

flf£i£fc S . f. 9&Bfl£(l 0 6 f@/3 Smm^ir — ^)<7)tg 

lmlS:Jn*L5o filWit, 9. l 

T^n-^, zc^ .xAi/-ft)t l 0 %^Ji&J£iMf?£r 
^tf^>— l*T2T?S^b, 3 7°Cl:MLf' 

■Pixl 0 Offif^b 1 0 0 0fflFS«^«r3RUT. ^<£>0. 
2mlS:±|ai:l^«**'jfet?S. f. 9 ^i^fig-T ^> ^ 

^^aMI/^^n^-f/^AcCRHtfeSo 
[0 0 6 3] glffiffif 9 Ac CRH^fflV^cCRHfl« 

(Dftmmm*. ^<ti;cRHiaf^is 

" ^ItttS/^ ^ n ^7 ^ /l/^ AcC RH^ffl^tHI 

i:^a*s 0 *j2 9*T3^u 

h ^ (^*tiSi- 5 i^lWit^cRH^yF^?^ 

^ia?IJ^7 5%^Asp-Gln-Ala-Glu-Leu, 2 5 
%fc*Ala— Gly- Tyr- Pro- Pro"Cfe "9 . r*U*HB?!I 
#^-5^3 5S|(Z)7^7^>ii: 4 1S|(DT7^ 

^^^e>2 5#g(^-t y v^v^/i-iB^jtci^-r 

4 3fl^^§CRH»MT2 6|fg^i?y 
*Px.T8glK£ 2^S09 I g««»»S:^fc^-Cl» 



(11) 
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1 Omg/ 1 T*fco/t 0 
[0 0 6 4] ggjffigij 1 0 CRH««^iStti£ 

rocRH«B«© y # >- K»-&HB»4*«ii« 5 * rattan 

mX^&o RC RH««I6f © y #y KG - c s f 1: 



ti¥8- 14 0 6 7 8 



20 



tttl^fil, #?J2. 5nMT?fcofc(l3 4) 0 rtlfiBNK7 

K^y^>-K3e-&«Stt(»*&EMBO. J. SSl»)i:f3c 

[0 0 6 51 ^IiHPLCI^J:ot, CR 

H-G-cs F*^*co**SS:3S16«6 i:ra«^W^ 

9^rn^uh^T?$>|9, G-CSFttl 9*n^hy 

(^jgrJ: 9, CRH»iWyKM : 1 <Z>*J*KZ>H£ 
^£r^U CRHSWT^Ig-CRHSW^ 

[0 0 6 6] 

[3B9ltf>3ft*] K±»^J;5i^ *»g-csf 

ATG GTA GGG CTG GGA GCC TGC ACC 
Met Val Gly Leu Gly Ala Cys Thr 

1 5 
TTG CTA CTC CCC AGA AGT CTG GAG 
Leu Leu Leu Pro Arg Ser Leu Glu 
20 

CCC CCT GTT GTC CGC CTG GGG GAC 
Pro Pro Val Val Arg Leu Gly Asp 
35 40 
AGC CCA AAC TGC AGC AAA CTG GAC 
Ser Pro Asn Cys Ser Lys Leu Asp 

50 55 
CTG CAA GAT GAG CCC ATC CAA CCT 
Leu Gin Asp Glu Pro He Gin Pro 

65 70 
GAT GGG ACC CAA GAG TCC CTC ATC 
Asp Gly Thr Gin Glu Ser Leu He 
85 

CAG GCC TTC CTC TTC TGC TTA GTG 
Gin Ala Phe Leu Phe Cys Leu Val 
100 

CTG GAT CAA GCT GAG CTT CAC GCA 
Leu Asp Gin Ala Glu Leu His Ala 



10 



20 



Z. k\z£.*) * HMCRHfi« 
IMJJitfl g-CRH«««SStS:«JfrrS*ffiSr 

CSF^Ltgl^ffitt^L, #f^I g-CR 

tsfiM^^ g-csf^M 

[0 0 6 7] 

[0 0 6 8] EJUS* : 1 
SB^J<£>ft£ : 1 0 0 2 

la^ij^M : mm 

V^iy- : KM* 

K5!I<£>=I1S : c DNA to m R N A 



6 0 



: Mouse 
M: NFS' 



CTG ACT GGA 
Leu Thr Gly 
10 

AGC TGT GGA 
Ser Cys Gly 
25 

CCT GTC CTG 
Pro Val Leu 

CAA CAG GCA 
Gin Gin Ala 

GGG GAC AGA 
Gly Asp Arg 
75 

ACT CTG CCT 
Thr Leu Pro 
90 

CCA TGG GAA 
Pro Trp Glu 
105 

GGC TAT CCC 
Gly Tyr Pro 



GTT ACC 
Val Thr 

CAC ATC 
His lie 

GCC TCT 
Ala Ser 
45 

AAG ATC 
Lys He 

60 
CAG CAT 
Gin His 

CAC TTG 
His Leu 

GAC AGC 
Asp Ser 

CCT GCC 
Pro Ala 



CTG ATC TTC 

Leu He Phe 
15 

GAG ATT TCA 

Glu He Ser 
30 

TGC ACC ATC 

Cys Thr He 

TTA TGG AGA 
Leu Trp Arg 

CAT CTG CCT 
His Leu Pro 
80 

AAC TAC ACC 
Asn Tyr Thr 
95 

GTC CAA CTC 
Val Gin Leu 
110 

AGC CCC TCA 
Ser Pro Ser 



48 



96 



144 



192 



240 



288 



336 



384 



(12) #^8- 1 4 0 6 7 8 

21— ^ 22 

115 120 125 

AAC CTA TCC TGC CTC ATG CAC CTC ACC ACC AAC AGC CTG GTC TGC CAG 432 
Asn Leu Ser Cys Leu Met His Leu Thr Thr Asn Ser Leu Val Cys Gin 

130 135 140 

TGG GAG CCA GGT CCT GAG ACC CAC CTG CCC ACC AGC TTC ATC CTA AAG 480 
Trp Glu Pro Gly Pro Glu Thr His Leu Pro Thr Ser Phe He Leu Lys 
145 150 155 160 

AGC TTC AGG AGC CGC GCC GAC TGT CAG TAC CAA GGG GAC ACC ATC CCG 528 
Ser Phe Arg Ser Arg Ala Asp Cys Gin Tyr Gin Gly Asp Thr He Pro 

165 170 175 

GAT TGT GTG GCA AAG AAG AGG CAG AAC AAC TGC TCC ATC CCC CGA AAA 576 
Asp Cys Val Ala Lys Lys Arg Gin Asn Asn Cys Ser lie Pro Arg Lys 

180 185 190 

AAC TTG CTC CTG TAC CAG TAT ATG GCC ATC TGG GTG CAA GCA GAG AAT 624 
Asn Leu Leu Leu Tyr Gin Tyr Met Ala He Trp Val Gin Ala Glu Asn 

195 200 205 

ATG CTA GGG TCC AGC GAG TCC CCA AAG CTG TGC CTC GAC CCC ATG GAT 672 
Met Leu Gly Ser Ser Glu Ser Pro Lys Leu Cys Leu Asp Pro Met Asp 

210 215 220 

GTT GTG AAA TTG GAG CCT CCC ATG CTG CAG GCC CTG GAC ATT GGC CCT 720 
Val Val Lys Leu Glu Pro Pro Met Leu Gin Ala Leu Asp He Gly Pro 
225 230 235 240 

GAT GTA GTC TCT CAC CAG CCT GGC TGC CTG TGG CTG AGC TGG AAG CCA 768 
Asp Val Val Ser His Gin Pro Gly Cys Leu Trp Leu Ser Trp Lys Pro 

245 250 255 

TGG AAG CCC AGT GAG TAC ATG GAA CAG GAG TGT GAA CTT CGC TAC CAG 816 
Trp Lys Pro Ser Glu Tyr Met Glu Gin Glu Cys Glu Leu Arg Tyr Gin 

260 265 270 

CCA CAG CTC AAA GGA GCC AAC TGG ACT CTG GTG TTC CAC CTG CCT TCC 864 
Pro Gin Leu Lys Gly Ala Asn Trp Thr Leu Val Phe His Leu Pro Ser 

275 280 285 

AGC AAG GAC CAG TTT GAG CTC TGC GGG CTC CAT CAG GCC CCA GTC TAC 912 
Ser Lys Asp Gin Phe Glu Leu Cys Gly Leu His Gin Ala Pro Val Tyr 

290 295 300 

ACC CTA CAG ATG CGA TGC ATT CGC TCA TCT CTG CCT GGA TTC TGG AGC 960 
Thr Leu Gin Met Arg Cys lie Arg Ser Ser Leu Pro Gly Phe Trp Ser 
305 310 315 320 

CCC TGG AGC CCC GGC CTG CAG CTG AGG CCT ACC ATG AAG GCC 1002 
Pro Trp Ser Pro Gly Leu Gin Leu Arg Pro Thr Met Lys Ala 
325 330 
[0 0 6 9] ia#J#-^ : 2 *ffi#|£>HBfi : c DNA to m RN A 

BE?U<Z>g£ : 9 9 9 filK 

jgffi\<DM : >K8£ : Homo sapiens (t H 

m<o# : mm<omm n&«*fcttu 937 

ATG GCA AGG CTG GGA AAC TGC AGC CTG ACT TGG GCT GCC CTG ATC ATC 48 

Met Ala Arg Leu Gly Asn Cys Ser Leu Thr Trp Ala Ala Leu lie He 

15 10 15 

CTG CTG CTC CCC GGA AGT CTG GAG GAG TGC GGG CAC ATC AGT GTC TCA 96 
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Leu Leu Leu Pro Gly Ser Leu Glu Glu Cys Gly His lie Ser Val Ser 

20 25 30 

GCC CCC ATC GTC CAC CTG GGG GAT CCC ATC ACA GCC TCC TGC ATC ATC 144 
Ala Pro He Val His Leu Gly Asp Pro lie Thr Ala Ser Cys He He 

35 40 45 

AAG CAG AAC TGC AGC CAT CTG GAC CCG GAG CCA CAG ATT CTG TGG AGA 192 
Lys Gin Asn Cys Ser His Leu Asp Pro Glu Pro Gin lie Leu Trp Arg 

50 55 60 

CTG GGA GCA GAG CTT CAG CCC GGG GGC AGG CAG CAG CGT CTG TCT GAT 240 
Leu Gly Ala Glu Leu Gin Pro Gly Gly Arg Gin Gin Arg Leu Ser Asp 
65 70 75 80 

GGG ACC CAG GAA TCT ATC ATC ACC CTG CCC CAC CTC AAC CAC ACT CAG 288 
Gly Thr Gin Glu Ser He He Thr Leu Pro His Leu Asn His Thr Gin 

85 90 95 

GCC TTT CTC TCC TGC TGC CTG AAC TGG GGC AAC AGC CTG CAG ATC CTG 336 
Ala Phe Leu Ser Cys Cys Leu Asn Trp Gly Asn Ser Leu Gin He Leu 

100 105 110 

GAC CAG GTT GAG CTG CGC GCA GGC TAC CCT CCA GCC ATA CCC CAC AAC 384 
Asp Gin Val Glu Leu Arg Ala Gly Tyr Pro Pro Ala He Pro His Asn 

115 120 125 

CTC TCC TGC CTC ATG AAC CTC ACA ACC AGC AGC CTC ATC TGC CAG TGG 432 
Leu Ser Cys Leu Met Asn Leu Thr Thr Ser Ser Leu He Cys Gin Trp 

130 135 140 

GAG CCA GGA CCT GAG ACC CAC CTA CCC ACC AGC TTC ACT CTG AAG AGT 480 
Glu Pro Gly Pro Glu Thr His Leu Pro Thr Ser Phe Thr Leu Lys Ser 
145 150 155 160 

TTC AAG AGC CGG GGC AAC TGT CAG ACC CAA GGG GAC TCC ATC CTG GAC 528 
Phe Lys Ser Arg Gly Asn Cys Gin Thr Gin Gly Asp Ser He Leu Asp 

165 170 175 

TGC GTG CCC AAG GAC GGG CAG AGC CAC TGC TGC ATC CCA CGC AAA CAC 576 
Cys Val Pro Lys Asp Gly Gin Ser His Cys Cys He Pro Arg Lys His 

180 185 190 

CTG CTG TTG TAC CAG AAT ATG GGC ATC TGG GTG CAG GCA GAG AAT GCG 624 
Leu Leu Leu Tyr Gin Asn Met Gly He Trp Val Gin Ala Glu Asn Ala 

195 200 205 

CTG GGG ACC AGC ATG TCC CCA CAA CTG TGT CTT GAT CCC ATG GAT GTT 672 
Leu Gly Thr Ser Met Ser Pro Gin Leu Cys Leu Asp Pro Met Asp Val 

210 215 220 

GTG AAA CTG GAG CCC CCC ATG CTG CGG ACC ATG GAC CCC AGC CCT GAA 720 
Val Lys Leu Glu Pro Pro Met Leu Arg Thr Met Asp Pro Ser Pro Glu 
225 230 235 240 

GCG GCC CCT CCC CAG GCA GGC TGC CTA CAG CTG TGC TGG GAG CCA TGG 768 
Ala Ala Pro Pro Gin Ala Gly Cys Leu Gin Leu Cys Trp Glu Pro Trp 

245 250 255 

CAG CCA GGC CTG CAC ATA AAT CAG AAG TGT GAG CTG CGC CAC AAG CCG 816 
Gin Pro Gly Leu His He Asn Gin Lys Cys Glu Leu Arg His Lys Pro 

260 265 270 

CAG CGT GGA GAA GCC AGC TGG GCA CTG GTG GGC CCC CTC CCC TTG GAG 864 
Gin Arg Gly Glu Ala Ser Trp Ala Leu Val Gly Pro Leu Pro Leu Glu 
275 280 285 
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GCC CTT CAG TAT GAG CTC TGC GGG CTC CTC CCA GCC ACG GCC TAC ACC 
Ala Leu Gin Tyr Glu Leu Cys Gly Leu Leu Pro Ala Thr Ala Tyr Thr 

290 295 300 

CTG CAG ATA CGC TGC ATC CGC TGG CCC CTG CCT GGC CAC TGG AGC GAC 
Leu Gin He Arg Cys He Arg Trp Pro Leu Pro Gly His Trp Ser Asp 
305 310 315 320 

TGG AGC CCC AGC CTG GAG CTG AGA ACT ACC GAA CGG GCC 
Trp Ser Pro Ser Leu Glu Leu Arg Thr Thr Glu Arg Ala 
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ATG GTA GGG CTG GGA GCC TGC ACC CTG ACT GGA GTT ACC CTG ATC TTC 48 
Met Val Gly Leu Gly Ala Cys Thr Leu Thr Gly Val Thr Leu lie Phe 

15 10 15 

TTG CTA CTC CCC AGA AGT CTG GAG AGC TCT GGA CAC ATC GGC GTC CAA 96 
Leu Leu Leu Pro Arg Ser Leu Glu Ser Ser Gly His lie Gly Val Gin 

20 25 30 

CTC CTG GAT CAA GCT GAG CTT CAC GCA GGC TAT CCC CCT GCC AGC CCC 144 
Leu Leu Asp Gin Ala Glu Leu His Ala Gly Tyr Pro Pro Ala Ser Pro 

35 40 45 

TCA AAC CTA TCC TGC CTC ATG CAC CTC ACC ACC AAC AGC CTG GTC TGC 192 
Ser Asn Leu Ser Cys Leu Met His Leu Thr Thr Asn Ser Leu Val Cys 

50 55 60 

CAG TGG GAG CCA GGT CCT GAG ACC CAC CTG CCC ACC AGC TTC ATC CTA 240 
Gin Trp Glu Pro Gly Pro Glu Thr His Leu Pro Thr Ser Phe lie Leu 
65 70 75 80 

AAG AGC TTC AGG AGC CGC GCC GAC TGT CAG TAC CAA GGG GAC ACC ATC 288 
Lys Ser Phe Arg Ser Arg Ala Asp Cys Gin Tyr Gin Gly Asp Thr lie 

85 90 95 

CCG GAT TGT GTG GCA AAG AAG AGG CAG AAC AAC TGC TCC ATC CCC CGA 336 
Pro Asp Cys Val Ala Lys Lys Arg Gin Asn Asn Cys Ser He Pro Arg 

100 105 110 

AAA AAC TTG CTC CTG TAC CAG TAT ATG GCC ATC TGG GTG CAA GCA GAG 384 
Lys Asn Leu Leu Leu Tyr Gin Tyr Met Ala He Trp Val Gin Ala Glu 

115 120 125 

AAT ATG CTA GGG TCC AGC GAG TCC CCA AAG CTG TGC CTC GAC CCC ATG 432 
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Asn Met Leu Gly Ser Ser Glu Ser Pro Lys Leu Cys Leu Asp Pro Met 

130 135 140 

GAT GTT GTG AAA TTG GAG CCT CCC ATG CTG CAG GCC CTG GAC ATT GGC 
Asp Val Val Lys Leu Glu Pro Pro Met Leu Gin Ala Leu Asp lie Gly 
145 150 155 160 

CCT GAT GTA GTC TCT CAC CAG CCT GGC TGC CTG TGG CTG AGC TGG AAG 
Pro Asp Val Val Ser His Gin Pro Gly Cys Leu Trp Leu Ser Trp Lys 

165 170 175 

CCA TGG AAG CCC AGT GAG TAC ATG GAA CAG GAG TGT GAA CTT CGC TAC 
Pro Trp Lys Pro Ser Glu Tyr Met Glu Gin Glu Cys Glu Leu Arg Tyr 

180 185 190 

CAG CCA CAG CTC AAA GGA GCC AAC TGG ACT CTG GTG TTC CAC CTG CCT 
Gin Pro Gin Leu Lys Gly Ala Asn Trp Thr Leu Val Phe His Leu Pro 

195 200 205 

TCC AGC AAG GAC CAG TTT GAG CTC TGC GGG CTC CAT CAG GCC CCA GTC 
Ser Ser Lys Asp Gin Phe Glu Leu Cys Gly Leu His Gin Ala Pro Val 

210 215 220 

TAC ACC CTA CAG ATG CGA TGC ATT CGC TCA TCT CTG CCT GGA TTC TGG 
Tyr Thr Leu Gin Met Arg Cys lie Arg Ser Ser Leu Pro Gly Phe Trp 
225 230 235 240 

AGC CCC TGG AGC CCC GGC CTG CAG CTG AGG CCT ACC ATG AAG GCC 
Ser Pro Trp Ser Pro Gly Leu Gin Leu Arg Pro Thr Met Lys Ala 
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